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TOM TAT

Vat liéu thuy tinh oxit véi cac thanh phan B,0sz - TeO2 - ZnO - Na,O pha tap ion Mn?* ¢ nong
dé thay doi tir 0% dén 5% dwoc ché tao bang phwong phdp noéng chdy. Phép do nhiéu xa tia X da
khang dinh cdu tric vé dinh hinh cia vt liéu sau khi ché tgo. Céc tinh chat quang cua vat liéu diroc
khao sét théng qua phé phat quang va phé kich thich phat quang. Phé phét quang cia cac mau cho
thdy ddi phét quang cé cuong dé manh iing véi chuyén doi “T1(G) — *A1(G) (610 nm) trong viing mau
do. Dya vao két qua do phé phdt quang, chiing téi xdc dinh dwoc toa dé mau cua tat ca cac mau khi
deoc kich thich boi buc séng 410 nm. Tir két quda cho thay vat liéu thaiy tinh B,O3 - TeO, - ZnO —
Na,O pha tap Mn?* ¢6 tiém nang g dung cao trong san xuat LED mau, cac thiét b quang tir va
g dung hién th;.

Tir khéa: pha tap ion Mn?*; chiéu sang; tinh chit quang; thay tinh oxit

1. Giéi thieu

Nhitng nim gan day thi viéc tim kiém vat liéu méi dé st dung trong linh virc quang tir
dd va dang thu hat nhiéu nha khoa hoc trong nuéc va qudc té quan tdm nghién ciru. Trong
d6, mot ddi twong quan trong phai ké dén 1a vat liéu quang hoc trén nén thay tinh pha tap
kim loai chuyén tiép va dat hiém, vi ching d c6 rat nhiéu dong gop to 16n trong su phat
trién cua linh vuc théng tin quang hoc, thiét bi khuéch dai, cam bién quang, thiét bi hién thi
va chiéu sang (Ami Hazlin et al., 2018; An et al., 2021; Bashar et al., 2019; Deopa et al.,
2018; Doddoji et al., 2023; Elkhoshkhany et al., 2017; Mukamil et al., 2022; Sumalatha et
al., 2020; Van Tuyen et al., 2023). Trong s céc loai thuy tinh v6 co thi thuy tinh oxit duoc
quan tdm nhiéu nhat. Thuy tinh borat dwoc nghién ctru nhiéu nhat trong sb cac thay tinh oxit
do cac tinh chat dac biét nhu: do trong sudt cao, diém néng chay thap, 6n dinh nhiét cao va
kha ning phan tan ion dat hiém cao (An et al., 2021; Bashar et al., 2019; Doddoji et al., 2023;
Mukamil et al., 2022; Van Tuyen et al., 2023). Tuy nhién, thuy tinh borat lai c6 nang luong
phonon 16n (khoang 1300-1500 cm™), din dén qué trinh phuc hdi da phonon xay ra manh.

Cite this article as: Tran Thi Hong (2024). Optical properties of transition metal ions in oxide glass applied in
lighting. Ho Chi Minh City University of Education Journal of Science, 21(4), 617-628.
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Mt khéc, thay tinh ndy c6 chiét suat va tinh chét thay ddi theo thoi gian do tinh chat ngam
nuéc cao. Vi vay, ching sé bi gia hoa kha nhanh trong méi trudng. Dé khic phuc cac nhugc
diém trén, mot sé oxit kim loai nang nhu TeOz, PbO2, Biz0s... thudng dua thém vao mang
nén tao ra cac loai thuy tinh phtic hop c6 do bén co hoc tét, sirc bén hoa hoc cao, chiét suat
va hiéu suat phat quang cao. Dic biét, oxit kim loai nang TeO; c6 ning luong phonon ¢&
750 cm™ nén viéc dua thém thanh phan ndy vao thuay tinh borat s& 1am giam dang ké ning
lwong phonon cua thay tinh, giam thiéu qua trinh phuc hdi da phonon giita c&c muc ning
lwong vén rat gan nhau cua cac ion dat hiém va kim loai chuyén tiép, do d6 1am ting hiéu
suat phat quang cua vat liéu (An et al., 2021; Bashar et al., 2019; Doddoji et al., 2023;
Elkhoshkhany et al., 2017; Mukamil et al., 2022; Van Tuyen et al., 2023).

Khéc voi cac ion dat hiém thi ion kim loai chuyén tiép Mn?* ¢6 16p 3d chua duoc lap
day, dinh xtr & quy dao ngoai cing va chiu anh huong boi truong tinh thé. Vi vay, budc séng
phat quang cua ion Mn?* phu thudc vao cudng do caa truong tinh thé, hay noi cach khac 1a
phu thudc vao mang nén pha tap (Adachi, 2022; Batista et al., 2021; Batygov et al., 2019;
Brekhovskikh et al., 2018; Dong et al., 2019; Hu et al., 2017; Luo et al., 2018; Ni et al.,
2021; Ravi Kumar et al., 2018; Wei et al., 2019; Zhang et al., 2019; Zhu et al., 2019).

Véi hi vong két hop cac dic tinh vu viét cuia B2O3 va TeOz ké trén, cling nhu vai tro
gquan trong ctaa ion Mn?* trong linh vuc quang hoc nén nhirmng nam gan day c6 kha nhiéu cac
nghién ctiu vé tinh chat quang caa ion Mn?* trong cac nén thuy tinh oxit c6 céc thanh phan
nén khac nhau (An et al., 2021; Bashar et al., 2019; Batygov et al., 2019; Doddoji et al.,
2023; Tran et al., 2019; Tran et al., 2015; Hu et al., 2017; Luo et al., 2018; Ravi Kumar et
al., 2018; Van Tuyen et al., 2023). Tuy nhién, theo chung t6i duoc biét chua c6 nghién ciru
nao trong va ngoai nudc vé tinh chat quang cua vat liéu thay tinh oxit (v6i cac thanh phan
TeO; - B20s - ZnO - Na20 pha tap ion Mn?* dinh huéng tng dung trong cong nghé LED
phat xa anh sang mau dic trung. Chinh vi vay, nghién ctu ché tao va khao sat tinh chat
quang cua loai vat liéu nay 1a van dé mang tinh thoi su, co y nghia 16n vé khoa hoc va
thuc tién.

Trong bai bao nay, chling ti bao cao cac két qua khao sét tinh chat quang caa ion Mn?*
trong thuy tinh TeOz - B203 - ZnO — Na20 tir d6 dinh hudng tng dung cua vat liu nay.
2. Vat liéu va phwong phap nghién ctru

Phuong phap chiing t6i lwa chon dé ché tao cac mau thay tinh nghién ctu 1a phuong
phap nong chay. So va&i phuong phap sol — gel thi day la phuong phap don gian da duoc su
dung tir 1au nhung dén nay van duoc ap dung rong rii do diéu kién cdng nghé phat trién.
C4c thiét bi 16 nung tng dung trong phuong phap nay ngay cang da dang va duogc diéu khién
chinh xac bang chuong trinh nén di giup nang cao duoc chét lugng caa san pham thay tinh.
Quy trinh ché tao mau biang phuong phap ndng chay ciing khac nhau, mot sé6 nhom tac gia
ché tao mau thay tinh khdng pha tap trudce, sau d6 mau thuy tinh dugc nghién va bb sung
thanh phan pha tap va hon hop nay lai duoc nung ndng chay lan hai. Trong khi d6 mot sb
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nhom nghién ctiu khéc lai nung néng chay hdn hop gdm thanh phan nén va thanh phan pha
tap trong mot 1an (Ami Hazlin et al., 2018; Bashar et al., 2019; Brekhovskikh et al., 2018;
Deopa et al., 2018; Doddoji et al., 2023; Sumalatha et al., 2020). T4t ca cac van dé trén cha
yéu 1a tim quy trinh cdng nghé ché tao dé san pham thuy tinh thu duoc c6 d6 dong nhat cao.
Do d6, cac yéu td cong nghé nhu nhiét do, thoi gian va méi trudong nung rat quan trong va
quyét dinh dén tinh chit caa vat lidu. Trén co s& nay, dong thoi két hop véi didu kién va
thiét bi thuc té hién cé caa phong thi nghiém, ching tdi lya chon phwong phap ché tao vat
liéu thay tinh 1a phwong phap ndng chay, quy trinh ché tao miu caa ching t6i don gian va
dé dang thuc hién.

Cac mau thuy tinh nghién ciru dugc ché tao bang phuong phap nong chay vai cac hda
chat ban dau: B203, TeO2, ZnO, Na;O, MnO theo ti 1& nhu sau: (65 — X)B203 . 15TeO; .
10Zn0O . 10Na20 . xXMnO (véi x 1a % mol cua cac chat so véi tong sé mol caa hdn hop, cu
thé x = 0, 1; 2; 3; 4; 5). Ki hi¢u cdc mau lan luot 1a: BTZN, BTZNMn1, BTZNMn2,
BTZNMn3, BTZNMn4 va BTZNMn5. Qua trinh ché tao mau duoc thyc hién trén thiét b 10
dién Carbolite(Anh), thdng sé nhiét cuc dai 1400 °C véi do chinh xac +1 °C. Quy trinh ché
tao mau duoc thuc hién nhu sau: cac hoa chét dugc tron va nghién véi ti 18 thich hop o nhiét
d6 phong trong méi truong khéng khi; sdy hon hop da duoc nghién & nhiét do 50 °C trong
thoi gian 24 gio; tiép theo 1a nung & nhiét dd 1250 °C trong thoi gian 2 gio trong méi trudng
khong khi va sau d6 ha tir tir xudng nhiét do phong. T4t ca cac mau déu trong sudt, sau d6
duoc u & nhiét d6 350 °C trong 5 gior dé 6n dinh cau tric. Cudi cuing hoan thién vat liéu thay
tinh thu dugc bang cach cat, mai va danh bong trudc khi tién hanh cac phép do quang hoc.

Tat ca cac mau sau khi ché tao déu duoc tién hanh kiém tra cau trdc bang nhidu xa ké
D8 Advance Eco cua hang Bruker — Bic (XRD - D5000). Phé phat quang va kich thich phat
quang duoc thuc hién trén hé thiét bi FL3-22 spectrometer tai Trung tdm Tinh toan hiéu
nang cao va Khoa hoc Vat liéu thuoc Khoa Vit 1i, Truong DPai hoc Su pham — Dai hoc
Pa Nang.
3.  Kétquavathao luan
3.1. Cdc ddc tinh vé cdu tric

Gian dd nhidu xa tia X caia cac mau ghi trong ving tir 15° dén 75° dugc trinh bay twong
g Véi cac duong cong trén Hinh 1. Gian dd nhidu xa tia X cua cac mau 1a mot dai rong co
cac vung nhiu xa 16n, ¢6 cuc dai trong khoang goc 25° va sy vang mit cua cac vach hep.
Véi cac két qua nay phu hop véi cac cong bb (Ami Hazlin et al., 2018; Batygov et al., 2019;
Deopa et al., 2018; Elkhoshkhany et al., 2017; Hu et al., 2017; Luo et al., 2018; Mukamil et
al., 2022; Ravi Kumar et al., 2018; Sumalatha et al., 2020; Van Tuyen et al., 2023). Tur két
qua nhidu xa tia X cia mau cho thy vat liéu chdng tdi ché tao c6 ciu tric vo dinh hinh. Hay
noi cach khac, véi quy trinh cdng nghé ché tao vat liéu da lya chon thi hdn hop céc chat ban
dau dd nong chay hoan toan va san pham thu duogc c6 dang thay tinh.
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Hinh 1. Gidn dé nhiéu xa tia X cia cdc mau BTZN, BTZNMn1,

BTZNMn2, BTZNMn3, BTZNMn4 va BTZNMn5

3.2. Cdc dic tinh vé quang hoc

3.2.1. Phé kich thich phat

quang

Phé kich thich phét quang cua hé mau dugc thuc hién tai nhiét dé phong, duoc ghi tir
tin hiéu phat quang 610 nm khi thay d6i ning luong buc xa kich thich trong dai tir 330 dén
500 nm. Hinh 2 trinh bay két qua do phd kich thich phéat quang trong cdc mau BTZN,
BTZNMnl, BTZNMn2, BTZNMn3, BTZNMn4 va BTZNMn5 duoc thyc hién bﬁng cach
ghi sy thay d6i cuong do birc xa 610 nm tng vai chuyén doi “T1(G) — ®A1(G) cua ion Mn?*
khi thay d6i nang luong kich thich trong dai tir 330 dén 500 nm. Két qua cho thay trir mau
BTZN khdng c6 pha tap ion Mn?* khdng c6 tin hiéu con cac mau co pha tap ion Mn?* thi
phd kich thich phat quang gdm cac vuing kich thich dic trung cua cac chuyén doi d — d cua
ion Mn?*. Két qua nay phu hop véi cac nghién ciru khac vé viing budc song kich thich cua
ion Mn?* (Adachi, 2022; Batista et al., 2021; Batygov et al., 2019; Dong et al., 2019; Hu et
al., 2017; Luo et al., 2018; Ni et al., 2021; Ravi Kumar et al., 2018; Wei et al., 2019; Zhang
etal., 2019; Zhu et al., 2019).
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Hinh 2. Phé kich thich phat quang cia ion Mn?* trong cac mau BTZN, BTZNMn1,
BTZNMn2, BTZNMn3, BTZNMn4 va BTZNMn5 (Aem= 610 nm).

Dbi voi tat ca cac mau cd pha tap ion Mn?* thi phé kich thich phat quang déu cé dang
gidng nhau gém dai kich thich c6 cudng do 16n véi vi tri ning lugng tuong tng véi budc
song 410 nm, twong tng voi ning lwong chuyén doi dién tir tir mirc ®Aq(S) cua trang thai co
ban dén murc [*A1(G), *E(G)] cua trang thai kich thich. Cudng d6 kich thich 410 nm ting khi
tang nong d6 pha tap Mn2* dén 2 %mol va sau d6 c6 xu hudéng giam khi tiép tuc ting ndng
d6 pha tap. Tur két qua do phd kich thich phét quang cho thdy dai kich thich nim trong viing
hoat dong cua nguon sang Laser va LED trén thi truong hién nay (Batista et al., 2021;
Doddoji et al., 2023; Zhang et al., 2019), day la diéu rat thuan loi ddi véi vat liéu phat quang.
3.2.2. Phé phét quang

Pho phét quang cua tit ca cac miu BTZN, BTZNMn1, BTZNMn2, BTZNMn3,
BTZNMn4 va BTZNMN5 vai bude song kich thich 410 nm dugc thyc hién ¢ nhiét do phong
lan luot trinh bay & Hinh 3. Trir phé phét quang cia mau BTZN khong c6 pha tap ion Mn?*
la khdng c6 tin hiéu phat quang thi phd phat quang caa cac mau cé pha tap ion Mn?* déu
gom dai phat quang rong trong khoang tir 550 nm dén 700 nm c6 cudng do phat xa cuc dai
khoang 610 nm. Ning lwong dai birc xa & 610 nm 1a do chuyén doi dién tir tir mic kich thich
*T1(G) vé& muc ®A1(G). Ngudn gdc cua cac dich chuyén phat quang nay dugc xac dinh trong
cac tai liéu (Adachi, 2022; Batista et al., 2021; Batygov et al., 2019; Dong et al., 2019; Hu
et al., 2017; Luo et al., 2018; Ravi Kumar et al., 2018; Sumalatha et al., 2020; Wei et al.,
2019; Zhang et al., 2019; Zhu et al., 2019).
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Hinh 3. Phé phat quang cuia ion Mn?* trong cac mau BTZN, BTZNMn1, BTZNMn2,
BTZNMn3, BTZNMn4 va BTZNMn5 (Zex= 410 nm)

Tir két qua do phd phat quang cua ion Mn?* trong cac mau cho thiy ion Mn?* d3 lién
két v6i cac thanh phan trong mang nén thay tinh. Khi sir dung buéc séng kich thich 410 nm,
phd phat quang caa ion Mn?* trong cac mau ¢ dang twong tw nhau va vi tri cuc dai hau nhu
khong thay d6i nhung khi thay d6i nong do pha tap thi cuong do dai phéat quang 610 nm ¢
su thay ddi rd rét. Hinh 4 biéu dién sy thay d6i cuong d6 phét quang ving 610 nm khi thay
d6i ndng do pha tap. Cu thé cuong do phat quang cua dai phat xa 610 nm ting khi ting nong
d6 pha tap Mn?* dén 2 % mol va sau d6 c6 xu huéng giam khi tiép tuc ting ndng do pha tap.
Hién twong dap tit phat quang do nong d6 thudng quan sat duoc khé phé bién ¢ cac vat liu
phat quang pha tap dat hiém va kim loai chuyén tiép. Nguy@n nhan cua sy suy giam cuong
d6 phét quang 1a do sy mat mat nang lwong boi cac qué trinh truyén ning luong gitra cac
tam quang hoc trong vat liéu. Van dé truyén ning luong giira cac tdm quang hoc da anh
hudng dén su thay d6i cuong do phat quang nay s& duoc chlng toi trinh bay chi tiét hon
trong mot nghién cau khéc khi sir dung cac mé hinh truyén ning lwong nhu Foerster (Férster,
1948), Dexter (Dexter, 1953) , Inokuti — Hirayama (Inokuti & Hirayama, 1965) dé phan tich,
tir d6 c6 thé xac dinh cu thé cac thong s truyén ning lugng ciing nhu co ché tuong tac giita
cac ion Mn?*. Bén canh dé, trong cau hinh dién tir caa ion Mn?* thi 16p 3d chua duogc lap
day, dinh xir & cac quy dao ngoai cuing, chiu anh hudng manh béi trudng tinh thé. Trong hau
hét céc tinh thé, ion Mn?* thudng cho dai rong véi do ban rong ¢ 1000-2500 cm™ va dinh
buc xa & khoang 490 nm -750 nm. Vi tri cuc dai cta dai bic xa phu thudc vao truong tinh
thé, cd thé thay doi tir xanh 14 dén do thim twong ng vai dich chuyén *T1(G) vé muc 6A1(G).
Nguyén nhan I do sy tich mirc ning luong trong trudng tinh thé cua mic 3d (Batista et al.,
2021; Batygov et al., 2019; Hu et al., 2017; Luo et al., 2018; Ravi Kumar et al., 2018).
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Hinh 4. Su thay doi cwong dé phat quang ving 610 nm cza ion Mn?*
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Tur pho kich thich phéat quang va phé phat quang caa cac mau pha tap ion Mn?* ta c6

thé thiét lap duoc gian d6 cac murc nang lwong & cac mirc kich thich ciing nhu cac khe ning
lwong giira cac muc. Hinh 5 biéu dién gian dd cac mirc ning luong cua ion Mn?*. CAu tric
cac mirc nang lwong ndy s& cho phép nghién ciu vé tinh chat cac chuyén doi phat xa va
khong phat xa cua vat liéu thay tinh nay. Khi sir dung budc song 410 nm dé kich thich thi
cac ion Mn?* & trang thai co ban 8A1(S) hap thu ning lugng va dich chuyén Ién trang thai
kich thich [*A1(G), “E(G)]. Cac ion Mn?* ton tai ¢ trang thai nay trong thoi gian rat ngan,
sau do tir trang thai [*A1(G), *E(G)] nhanh chdng phuc héi khdng bt xa vé muc ¢6 ning
luong thap hon “T1 (G). Tir trang théi *T1 (G) thi n6 tiép tuc thuc hién dich chuyén vé trang théi
co ban 8A1(S) phat ra cac bic xa dic trung ctia ion Mn?*, twong tng véi cac dich chuyén *T1(G)
—%A1(G): 610 nm (Adachi, 2022; Batygov et al., 2019; Hu et al., 2017; Zhang et al., 2019)
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Hinh 5. Gidn dé cdc mire nang heong ciia ion Mn®* kich thich ¢ buéce séng 410 nm
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3.2.3. Toa do mau

Toa d6 mau CIE duoc st dung dé danh gia mau sic cua bic xa tong hop cua hé mau
thay tinh pha tap Mn?* khi duoc kich thich bai budc song 410 nm duoc thé hién trén Hinh
6. Tir Hinh 6 cho thiy toa d6 mau caa cac mau phu thudc vao nong do cua ion Mn?*. Cu thé
cac mau khi dugc kich thich boi budc séng 410 nm thi toa d6 mau dich chuyén tir mau vang
vé mau do cam, toa do 1an lugt 1a BTZNMn1 (0,4549; 0,5167), BTZNMn2 (0,4916; 0,4899),
BTZNMn3 (0,4956; 0,4825), BTZNMn4 (0,5154; 0,4678), BTZNMn5 (0,5397; 0,4502).
Toa d6 mau caa cac mau duoc trinh bay chi tiét & Bang 1, tir bang nay cho thay khi ting
ndng d6 pha tap cua ion Mn?* thi toa d6 mau caa cac mau thay tinh s& dich chuyén tir viing
mau vang vé ving do cam. Nhu vay, cho thay tinh chat phat quang caa ion Mn?* ngoai chju
anh huong manh bai truong tinh thé do cau hinh 16p 3d chwa duoc lap day va dinh xa ¢ quy
dao ngoai cling, nén mau sic phat ra s& phu thudc vao mang nén pha tap vi du nhu ion Mn?*
khi trong nén thay tinh Fluorozirconate thi phat quang mau xanh (M. N. Brekhovskikh et
al., 2018), trong nén thuy tinh Germanate thi phat quang mau dé dén hdng ngoai gan (Luo
et al., 2018), con trong thuy tinh Oxyfluoride thi tuy theo thoi gian nung t ma buc xa phat
ra c thé thay doi tir d6 sang vang hay xanh luc... (Hu et al., 2017). Béi véi hé mau thay tinh
BTZN ma ching t6i dang nghién ctru, cA¢c nhom tac gia (Doddoji et al., 2023; Tran et al.,
2019; Tran et al., 2015; Van Tuyen et al., 2023) di pha tap cac ion dat hiém nhu Ce®*, Sm®*,
Eu®*, Tb®* cho ving phat quang mau xanh, dé hay dé cam tiy thudc vao ion dat hiém pha
tap. Nhung theo chung t6i dugc biét thi hé thay tinh BTZN pha tap ion chuyén tiép Mn?*
chua duoc nghién ciru. So voi khi pha tap cac ion dét hiém thi phd phét quang cua ion Mn?*
la mot dai rong va tly theo ndng do pha tap ma ta c6 thé diéu chinh duoc viing phét xa theo
mong muén, hon nita chi phi trong ché tao mau khi pha tap ion Mn?* ré hon nhiéu so véi khi
pha tap cac ion dat hiém.

Nhu vay, tir cac két qua do phd phat quang, phé kich thich phat quang, toa d6 mau va
dua vao cac cong b (Batista et al., 2021; Batygov et al., 2019; Hu et al., 2017; Luo et al.,
2018; Ravi Kumar et al., 2018; Zhang et al., 2019) cho thay vat liéu thay tinh oxit pha tap
ion Mn?* cua ching t6i nghién ctu khi duoc kich thich bang budc séng 410 nm c6 thé phat
quang mau vang hay mau d6 cam tly thudc vao nong do pha tap Mn?*, hay néi cach khac
vat liéu nay c6 kha nang diéu chinh birc xa dudi su thay d6i cua ndng do pha tap nén cé thé
ting dung 1am vat liéu ché tao led phat quang mau cho céc ang dung hién thi khi duoc kich
thich bai budc séng 410 nm.
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BTIZNMnl *

BTZNMn2 ®
540 BTZNMn3 v
550 BTZNMn4 &

BTZNMnS <

0.0
0.0 0.1

0.2 03 0.4 0.5 06 0.7 0.8
X

Hinh 6. Toa dé mau cac mau BTZNMn1, BTZNMn2, BTZNMn3,
BTZNMn4 va BTZNMnS5 (Jex= 410 nm)
Bdng 1. Toa dé mau cua cac mdu BTZNMn1, BTZNMn2, BTZNMn3, BTZNMn4
va BTZNMnS (Zex= 410 nm).

Miu Toa do mau Ki hi¢u
X y
BTZNMnl 0,4549 0,5167 Y
BTZNMn2 0,4916 0,4899 [}
BTZNMn3 0,4956 0,4825 v
BTZNMn4 0,5154 0,4678 A
BTZNMn5 0,5397 0,4502 P

4.  Kétluan

Vit liéu thay tinh B2O3 - TeO2 - ZnO - Na,O pha tap Mn?* di duoc ché tao thanh cong
bang phwong phap néng chay. Tir phd nhidu xa tia X cua cac mau ching to thiy tinh oxit da
ché tao 12 vat liéu vo dinh hinh. Dya vao céc két qua khao st tinh chat quang, thi toa d6 mau
ctia tit ca cac mau di duoc xac dinh khi duoc kich thich boi budc séng 410 nm. Tir cac két
qua thu dugc, cho thay rang vat liéu thuy tinh oxit B,Os - TeO2 - ZnO - Na20 pha tap Mn?*
c6 thé dung dé ché tao diot phat quang anh sang mau. Trong thoi gian t6i néu c6 diéu kién
ching t6i s& tiép tuc nghién ctru sau hon theo hudng nhu thay ddi ti 16 hop phan thanh phan
mang nén TeO,, B20s; c4c thanh phan 1am bién d6i mang ZnO, NazO; thay doi nhiét do
nung, nhiét d6 u va thoi gian u ciing nhu thay doi ti 1& pha tap... dé tim ra cac thong s tbi
uu cua vat liéu.
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ABSTRACT

B,03 - TeO, - ZnO- Na,O glasses doped with 0% to 5% mol of Mn** were prepared using the

melt quenching method. Measurements of X-ray diffraction confirmed the non-crystalline structure
of samples. Optical properties were analyzed by excitation and emission spectra. The emission
spectra showed an intense emission in the 610 nm (red region), a corresponding transition of
*T1(G)—°A1 (G). From the results of emission spectra, we determined the color coordinates of all
samples excited by 410nm wavelength. The results indicated that B,Os- TeO - ZnO-Na,O glasses
doped Mn?* jons can provide a new platform to design and fabricate novel luminescent materials for
color LED, photonic devices, and display applications.

Keywords: doped ion Mn?* and lighting; optical properties; oxide glass
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